Abstract: Many European countries have recently implemented comprehensive smoking bans to reduce exposure to tobacco smoke in public places and all indoor workplaces. We use a difference-in-differences approach and comparable microdata for a number of European countries to evaluate the impact of national comprehensive smoking bans on workers' perceived health. Results show that the introduction of comprehensive smoking bans has a significant effect on the probability of both exposure to smoke and work-related respiratory problems. We also highlight unintended effects in terms of mental distress. The impact across countries is shown to vary with the degree of strictness of the bans.
Introduction
Tobacco smoke is a major concern for public health for both smokers and nonsmokers, including children and the elderly. Exposure to tobacco smoke (or passive smoking) can in fact cause substantial health and economic costs, both private and social. According to available estimates for the European Union (EU-25) passive smoking is the prime cause of death for more than 79 thousand adults each year, among whom almost 9% die from exposure to tobacco smoke at work (Jamrozik 2006) . This evidence has prompted both international organizations and single countries to design and implement more effective and comprehensive tobacco control policies. According to the World Bank, the latter should include a wide set of measures, among which a prominent role should be played by the so-called comprehensive smoking bans, namely, extensive clean-indoor air laws prohibiting smoking in all workplaces, public transport and in other public places, including restaurants and bars.
At the EU level, in the past decades, tobacco control policies have been promoted through nonbinding resolutions and recommendations. More specifically, in 1989 a Council Resolution (89/C 189/01) invited member states to adopt adequate measures to ban smoking in public places and on public transport. More recently, in 2003 a Council Recommendation (2003/54/EC) asked for more national measures against passive smoking in indoor workplaces, enclosed public places and public transport. Other indications against smoking are highlighted in a number of EU directives covering all risks to the health and safety of workers or addressed to specific sectors or specific groups of workers (such as the 1992 Pregnant Workers Directive). Furthermore, the European Community has signed the World Health Organization Framework Convention on Tobacco Control (FCTC) (World Health Organization 2003) . As cosignatories of the FCTC, the European Community and its member states have to design and implement all the necessary measures to tackle passive smoking in indoor workplaces and public places.
All these principles are recalled in the 2007 Green Paper, Towards a Europe Free from Tobacco Smoke: Policy at the EU Level [COM (2007) 27 final], which acknowledges health, economic and social costs associated to exposure to tobacco smoke and investigates all the possible policy options that may be implemented to tackle this problem.
Following these Community recommendations, in the past decade almost all members of the EU have implemented such types of comprehensive smoking bans, albeit at different dates and with different degrees of enforcement.
It should be noted that even before the introduction of these laws, most EU countries already had smoking bans in public places, such as schools, hospitals and public transport. One main novelty of these laws was the extension of smoking bans to recreational places (such as bars and restaurants) and to all private workplaces. Because workers spend a considerable amount of their working days at the workplace, expectations from the extension of smoking bans to all workplaces were very high -also because, according to the medical literature, smoke-free workplaces are important not just to protect nonsmokers from passive smoking but also to encourage current smokers to quit -but direct evidence on the effects of smoking on work-related health is still rather scarce.
This paper tries to fill the gap by using a quasi-experimental approach to evaluate the impact of national comprehensive smoking bans on perceived workers' health for a large number of European countries on the basis of comparable microdata. The paper is organized as follows. In Section 2, we review the relevant literature and present some descriptive evidence. In Section 3, we describe the data and discuss our empirical strategy. The main results are presented in Section 4, whereas in Section 5 we report a number of robustness checks. A thorough discussion of our main findings and further empirical results on the unintended effects of smoking bans are reported in Section 6. The last section concludes.
Background

Evidence from the Literature
The effects of different types of smoking bans on health outcomes have been extensively investigated in the medical and public health literature (Chaloupka and Warner 2000; Cawley and Ruhm 2012) . Most of the empirical research on these issues can be classified into three main groups: (i) studies looking at the impact of privately initiated workplace smoking bans on workers' smoking behavior and health, (ii) those studying the impact of local smoking restrictions at the workplace and (iii) those investigating the effect of public smoke-free policies on cigarette consumption and health (not necessarily within the workplace). The Evans et al. (1999) study is one of the earliest studies to evaluate the impact of workplace smoking bans on workers' smoking prevalence, accounting for unobserved heterogeneity and the sorting of workers across workplaces (i.e., healthier workers are more likely to search jobs at firms with smoking bans, whereas smokers do not). The main findings suggest that workplace bans significantly reduce both smoking prevalence and daily cigarette consumption among smokers at the workplace. The progressive diffusion of such bans is advanced as an explanation for the drop in smoking habits among employed workers relative to nonemployed.
A number of recent studies, to assess the overall effects of workplace bans, have implemented a meta-analysis approach showing that (private) workplace smoking restrictions are effective in protecting nonsmokers from passive smoking as well as reducing smoking prevalence -and the number of cigarettes smoked by continuing smokers -in the entire population (Fichtenberg and Glantz 2002; Levy and Friend 2003) .
Other contributions point out that privately initiated workplace smoking restrictions are highly correlated with public smoking bans, particularly at the local level, showing subsequent positive effects on quitting behavior and workers' health. Most of these studies have used cross-section data matched with public information on the strength of local workplace ordinances; however, results are rather controversial (Stephens et al. 1997; Moskowitz et al. 2000) . Carpenter (2009) exploits the differential timing of adoption of local smoking laws in different counties in Ontario, Canada, over the period [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] , to identify the impact [using a difference-in-differences (Diff-in-Diff) empirical strategy] on workplace smoking bans. Local laws have been shown to be effective in increasing the presence of smoking bans, reducing smoking and exposure to tobacco smoke, mainly for blue-collar as compared to white-collar and sales service workers. Using a similar identification strategy, Bitler et al. (2010) find quite different results for the US: Clean-indoor air laws, at the state level, significantly increase the presence of workplace smoking restrictions only in bars (as reported by bartenders), whereas they do not significantly affect the presence of workplace smoking restrictions among workers employed in other venues (either public or private, including schools and restaurants) also covered by these laws. According to these results, smoking participation and smoking intensity seem to be only marginally affected by public smoking bans.
Another relevant strand of literature has dealt with the impact of public smoke-free policies on smokers' behavior and their demand for cigarettes. Almost all studies (mainly for the United States) find that smoking bans in public places have a significant detrimental effect on cigarette demand, both for the young and the adults (Wasserman et al. 1991; Keeler et al. 1993; Yurkeli and Zhang 2000; Tauras 2005 ) and especially in the case of males (Chaloupka 1992) . A study for Germany, however, finds that the recent introduction (in 2007-2008) of comprehensive smoking bans did not change average smoking behavior in the whole population, but only affected selected groups, i.e., men, young and unmarried individuals, as well as those living in urban areas (Anger et al. 2010) .
Results are mixed also when we consider the impact of smoking bans on physical health, particularly in the short run. Epidemiological studies find that smoking bans may lead to substantial short-term decrease (between 8% and 40%, depending on the study considered) in the incidence of acute myocardial infarction (measured both in terms of annual mortality and hospitalization rates), which is one of the main smoke-related illnesses [see Sargent et al. (2004) , Bartecchi et al. (2006) and Juster et al. (2007) for evidence on the United States; Cesaroni et al. (2008) on Italy; and Pell et al. (2008) on Great Britain]. However, combining different US datasets, Shetty et al. (2011) reject the hypothesis that in the short run such bans may be related to a statistically significant decline in mortality or hospital admissions for myocardial infarction or other diseases, except for a reduced allcause mortality rate among the elderly.
Finally, there are studies that report evidence on some "unintended" effects of smoking bans. For example, Adams and Cotti (2008) show that the implementation of smoke-free policies in the United States was associated to increasing rates of vehicular deaths due to either longer time spent by smokers driving to find public smoking places or the fact that such bans are likely to induce smokers to smoke more in their cars, thus generating a source of distraction while driving.
1 Other studies have also argued that smoking bans, especially comprehensive ones, should decrease the "social acceptability" of smoking, thus reducing smoking also in private places, particularly at home (Gallus et al. 2007 ). 2 Two major exceptions are the UK and Germany where, given their federal structure, these laws have been introduced on different dates in different states.
In line with these results, Adda and Cornaglia (2010) show that bans in public places in the United States induce smokers to increase smoking in private places, such as cars and homes, with adverse effects on other nonsmokers, particularly young children. Irvine and Nguyen (2011) demonstrate that the existence of substitution effects (in nonrestricted time) can make workplace smoking bans less effective (except for heavy smokers and high-income smokers, the former because substitution is more demanding, the latter because of their high opportunity costs), thus calling for more restrictions on smoking at home. An opposite result is found by Carpenter et al. (2010) , showing that smoking bans in public places in Canada did not significantly reduce smoking but caused sizable effects on exposure to environmental tobacco smoke, especially in bars and restaurants, without causing displacement to private homes. To compare and quantify the implementation of tobacco control policies across European countries, a specific "smoking scale" [Tobacco Control Scale (TCS)] has been created by a group of international experts (Joossens and Raw 2006) . The TCS was created in 2004 and applied for the first time in 2005 and updated at regular intervals since. The scale is based on six policies, which, according to the existing evidence and the recommendations of international institutions (World Bank 2003) , should be adopted together in comprehensive and effective tobacco control policies. Such policies are, other than bans and restrictions on smoking in public places and workplaces, cigarette taxation, public information campaigns, bans on the advertising and promotion of tobacco products, health warnings . The score for smoking bans refers to legislation in force on the 1st July of each year. The TCS is a composite indicator based on both quantitative and qualitative information gathered and evaluated by national experts on the basis of a common questionnaire and common guidelines. Other than the presence and intensity of smoking bans, it measures the price of cigarettes and other tobacco products (max score, 30), spending on public information campaigns (max score, 15), comprehensive bans on advertising and promotion (max score, 13), large direct health warning labels (max score, 10) and treatment to help quitting (max score, 10)
Some Stylized Facts
3 More specifically, the highest score (22) means that a complete ban (with no exceptions, such as designated smoking rooms) has been adopted and enforced in all workplaces, including cafes and restaurants, on public transport and in other public places. A relatively high score ( ≥ 15) is close to the previous case, but allowing for closed, ventilated and designated smoking rooms. A low score ( ≤ 5) means that although there are some smoke-free legislation in place, these are not strictly enforced. For additional details on the construction of the scale, see Jossens and Raw (2006) . 4 A major exception is France, which has been implementing its smoke-free legislation in two stages, in 2007 and 2008. on tobacco product packaging and treatment to help quitting. For each policy, a score was assigned by national experts according to both quantitative data (such as the price of a pack of 20 pieces of Marlboro) and subjective evaluation based on a common questionnaire. A maximum score was associated to each policy, such that the overall maximum sum could be equal to 100 (corresponding to the overall TCS). In the case of smoking bans, the maximum score was equal to 22, and it was the result of the subjective evaluation on three different aspects: bans in cafes and restaurants, bans in other workplaces and bans on public transport and in other public places (such as educational, health, government and cultural places). 3 In Table 1 , we report the TCS in 2005 and 2007, presenting both the overall score and the specific score for comprehensive smoking bans. The latter is highly consistent with the timing of adoption of such bans by EU countries. The 2005 TCS for smoking bans was in fact very high (15 or higher) only for Ireland, Italy and Sweden, the three countries which actually implemented such type of policy before July 2005. The 2007 TCS measures the subsequent reforms implemented in this field in some of the other countries, showing a large improvement mainly in the UK and Spain. Consistently with the timing of adoption discussed before, no change in the TCS for smoking bans is registered in either of the three countries that first adopted such bans or in the remaining countries that did that after July 2007. 4 Furthermore, the overall TCS highlights that comprehensive smoking bans are important in the tobacco control policies of many countries, but also other policies may play a crucial role, as shown by the relatively high score registered by the UK even before the introduction of comprehensive bans (determined by high taxation, spending on public information campaigns and on treatment to help quitting).
Despite the degree of enforcement of such reforms and the public debate, which preceded and followed their implementation in almost all the EU countries, comparable aggregate statistics -as shown in Table 2 , taken from the Eurobarometer survey -do not reveal clear-cut effects in trends of smoking prevalence and the intensity of smoking in the entire population. 5 Countries are once again ranked according to the date of introduction of comprehensive smoking bans, but if we compare countries in the ranking, we do not observe larger changes in either the share of smokers, the share of regular smokers, or the number of cigarettes smoked right after the adoption of the new smoke-free laws. In the past decade, all the EU countries have been actually experiencing a progressive decline in smoking prevalence and intensity, with no substantial differences after the date of implementation of comprehensive smoking bans. 6 Some effects, at least at the descriptive level, seem instead to emerge when we consider the incidence of passive smoking, particularly at work. Unfortunately, so far there are no official time series statistics providing such information, but the 7 The comparison between the two figures is not informative in terms of trends over time, since they are based on different sources and different questions. Rather, this comparison may be useful to check the robustness of rankings based on cross-section data. Note also that the Eurobarometer survey is addressed to the entire population (including a sub-sample of workers), while the EWCS survey is focused only on workers. The number of valid observations for work-related statistics is then much larger (and subsequent results more reliable) in the second case. See the next section for further details on the EWCS. 8 The survey is administered by the European Foundation for the Improvement of Living and Working Conditions. At present, five waves are available (1990, 1995, 2000, 2005 and 2010) ; for each wave the target number of interviews is at least 1000, except for small countries (such as Cyprus, Estonia, Luxemburg, Malta and Slovenia). The survey also provides sampling weights in order to make reliable comparisons across countries. few cross-section data available show a positive correlation between the adoption of comprehensive smoking bans and the incidence of passive smoking. 
Data and Empirical Strategy
The empirical analysis is based on individual data drawn from different waves of the EWCS. This survey was conducted for the first time in 1990 and is carried out every 5 years on a representative sample of workers in the EU member states and other European countries, with the aim to investigate the main characteristics and evolution of working conditions across Europe. 8 The survey provides detailed information on a wide range of work-related issues, such as work organization, wage structure, working time, contractual arrangements, equal opportunities, training and job satisfaction. It also includes demographic and other background information such as age, gender, education (in the last wave), family composition and social attitudes (such as union or sports club membership). As with many other individual socioeconomic surveys, some questions required subjective evaluation on specific work aspects, such as job security, work-related health, exposure to risk and work intensity. In light of the institutional setting, as discussed above, and data availability, we base the core of our empirical analysis on the 2000 and 2005 waves. We 9 Other than the ATT, policy evaluators may be interested in the average effect of the treatment on the entire population (the ATE). Because in our case the treated units are countries and the treatment we consider is not compulsory (EU countries are invited to follow the EU Directives, but they are independent in designing and implementing their national health-related laws), the ATT seems preferable to the ATE. exploit the institutional reforms and the different timing of introduction of comprehensive smoking bans across the EU countries as an exogenous shock, which provides a type of natural experiment to identify causal effects of comprehensive smoking bans on perceived workers' health. In practice, we implement a Diff-inDiff approach using late adopters as the comparison group. More specifically, we compare the evolution of different measures of perceived work-related health of workers in countries introducing a comprehensive smoking ban (the so-called treated) with respect to workers in countries which did not implement such reform over the period considered (the so-called controls). More formally, our parameter of interest is given by: Y are the outcomes, respectively, for treated (T) and controls (C) in the posttreatment period (i.e., year 2005) to be compared with the pretreatment period outcomes (i.e., year 2000), and X is a vector of controls.
In practice, we estimate the following model: 
Y it is the measure of (perceived) health for the ith worker in year t, Treat is a dummy equal to 1 for treated countries, D 2005 is a dummy equal to 1 for the posttreatment year, X it includes individual, firm and job characteristics as well as some country-level controls, and ε it is the error term. Parameters α, βs and γs have to be estimated, with β 3 identifying the causal effect of comprehensive smoking bans on workers' health (i.e., our DID β ). More precisely, β 3 is an estimate of the treatment effect on the treated (ATT) 9 applied in a nonlinear Diff-in-Diff framework. As discussed by Puhani (2008) , to recover the ATT in a nonlinear context, it is necessary to compute the marginal effect of β 3 , which corresponds to holding both Treat and D 2005 constant while allowing Treat×D 2005 to vary (Karaka-Mandic et al. 2012) .
In light of the institutional setting discussed above and the nature of the data, we considered as "treated" those countries that passed and enforced a new 10 The 2000 survey was carried out in March-April, whereas the 2005 survey from mid September to the end of November. Some care should be used in the presence of seasonality in smoking behavior; however, it should be noted that indoor smoking behavior is unlikely to be affected and that the Diff-in-Diff strategy is robust to changes that affect both treated and control in a similar way. Another concern is that the treatment period might have been relatively short for Sweden, where comprehensive smoking bans were implemented in June 2005. However, given the features of this policy, some effects, particularly on smoke exposure, should be observables immediately after its implementation. 11 We decided to exclude the Eastern European countries from the control group because of the lack of perfectly comparable data for the pretreatment period. 12 Unfortunately this survey does not provide information on individual smoking behavior. This information for a large number of EU countries is usually available in more general surveys (such as the above-mentioned Eurobaromter), but they contain very little information on workers and risk exposure on the job. Furthermore, although the effect of comprehensive smoking bans on smoking prevalence in Europe has been already partly addressed at least at the country level, no evidence is available on their effects within the workplace and on smoke exposure. 13 The exact wording of the question is "Are you exposed at work to breathing in smoke or fumes?" Workers could answer on the basis of the following 7-point scale: all of the time, almost all of the time, around 75% of the time, around half of the time, around 25% of the time, almost never, never.
(wider) law on comprehensive smoking bans between 2005, namely, Ireland, Italy and Sweden. 10 Given that the treated group is quite heterogeneous in terms of geographical position, socioeconomic characteristics and pretreatment smoking prevalence (see the indicators in Table 2 ) and given that almost all the EU countries, following the EU recommendations, implemented such laws in a relatively short period of time, it is reasonable to assume that the treatment is exogenous. According to the TCS 2005 reported in Table 1 , these are actually the three countries with the highest score for the extension and enforcement of smoke-free legislation (see the "Smoking bans" column under TCS 2005). Note that all the other EU-15 countries (which passed new smoking bans since 2006) are considered as controls.
11
Regarding workers' health, the EWCS contains different measures of perceived work-related health. We decided to focus our analysis on those outcomes that are likely to be more directly influenced by the introduction/restriction of smoking bans. More specifically, we consider a measure of risk exposure (proxied by the exposure to smoke at work) and an indicator of health problems linked to smoke exposure (such as respiratory problems caused by working conditions).
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The first dependent variable is then a dummy equal to 1 if the worker declares to be exposed at work to breathing in smoke for at least 25% of the time. 14 More specifically, the workers were asked whether their work affected their health; they had to look at a card showing a list of potential work-related health problems (including respiratory difficulties) and had to mention those affected by their work. 15 Notice that these changes are quite large in relative terms: The decline registered in the share of workers with work-related respiratory problems in the treated countries corresponds to more than 18% of the initial mean share.
The second outcome we consider is the presence of respiratory difficulties due to work, which is measured by a dummy variable equal to 1 if the workers mentioned it among a list of possible work-related health problems.
14 On the basis of these definitions, in Table 3 we report the share of workers exposed to smoke at the workplace and the share of workers declaring workrelated respiratory problems for the treated countries and the control ones in 2000 and 2005. The figures in the table show that the share of workers exposed to smoke at work declined in both groups, but the decline was more pronounced in the treated countries (-7.3% points) as compared to the others (-4.7% points). Furthermore, the share of workers with work-related respiratory problems declined only in the treated countries (-0.6% points), whereas it increased in the control group (+0.4% points). 15 We use a rich set of controls both at the individual and the country level (see the Appendix for the complete list and basic statistics). More specifically, since identification is based on differences between countries and over time, we include a large set of time-varying country-specific controls to capture national attributes in terms of size, wealth, life expectancy, labor market conditions, smoking prevalence, outdoor air quality and national occupational health and safety (OHS) regulations. In order to control for changes in other measures of the 16 The inclusion of these controls may be a way to better account for unobserved heterogeneity. Note that Angrist and Pischke (2008) point out that the vector of regressors may include individual-level characteristics as well as time-varying variables measured at the state level.
Only the latter are likely to be a source of omitted variable bias, but individual-level controls can increase estimate precision by reducing the standard error of the Diff-in-Diff effect. Furthermore, the Diff-in-Diff specification should include only individual controls, which are not expected to be influenced by the treatment. Given that national comprehensive smoke-free laws apply to all the workplaces and public places within a country, we expect our firm and job-related controls to be largely unaffected by the policy considered.
Tobacco Control policy and given that the most widely used is cigarettes taxation, we include the incidence of taxes on a pack of cigarettes among the country-level controls. Concerning individual working conditions, EWCS data also allow us to control for specific risk exposure at work (such as exposure to noise, vibration and high/low temperatures) and specific working conditions (such as moving loads, tiring positions, use of personal computer or special clothes). 16 Finally, we tested the existence of heterogeneous effects among the treated by estimating the following specification:
where all the variables and parameters have the same meaning as before and K is the number of treated countries (in our case, K=3).
Main Results
Given the binary nature of the dependent variables [i.e., exposure to smoke (0,1); having respiratory problems (0,1)], we use a standard probit model to estimate Equations (1) and (2) above. The estimated causal effect of comprehensive smoking bans on workers' health, using the same notation as before, is given by the β 3 (Diff-in-Diff) parameter. The main set of estimates is presented in Table 4 (marginal effects and robust clustered standard errors are reported). In particular, for each dependent variable in column (1) [and (5)] we report the most parsimonious specification (i.e., without additional controls); in column (2) [and (6)] we add country-level controls; in column (3) [and (7)] personal, firm and job characteristics are added, including detailed working conditions and specific risk exposure. The latter is our preferred specification because Marginal effects from probit estimates Note: Weighted estimates. Robust clustered standard errors in parentheses. *p<0.1; **p<0.05; ***p<0.01.
17 Whereas heterogeneous effects of Equation (2) were estimated also by gradually adding the set of controls, in columns (4) and (8) we only report estimates based on our preferred specification. The complete set of results is available from the authors upon request. 18 Note that all the EU-15 countries are characterized by a significant reduction in the probability of exposure to smoke (given that the estimated β 2 is negative and statistically significant), but this reduction was more pronounced in the treated countries (as measured by the β 3 coefficient).
19 Note that in the case of Ireland, this result is mainly due to a relatively high standard error rather than an estimated effect close to zero.
it takes into account both national and individual unobserved heterogeneity. Finally, in column (4) [and (8)], we report estimates with heterogeneous effects [see Equation (2)].
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Results show that the introduction of comprehensive smoking bans has a statistically significant effect on workers' perceived health, both on the probability of exposure to smoke and perceived work-related respiratory problems. Estimates of our preferred specification [in column (3)] show that the probability of exposure to smoke on the job for workers in the treated countries after the introduction of the comprehensive smoking ban is 1.6% points lower than for workers in the control group (see the β 3 estimate).
18 There is also evidence of heterogeneous effects among the treated: When we enter each treated country separately, a statistically significant negative effect is found for Italy and Sweden but not for Ireland [see the β 3 estimates in Table 4 , column (4)].
19 Similar results are found when we consider work-related physical health: The impact of comprehensive smoking bans on the indicator of work-related respiratory health problems is negative and statistically significant, approximately 0.6% points in absolute value in our preferred specification [column (7) of Table 4 ]. Furthermore, also in this case the estimated Diff-in-Diff effect is negative and statistically significant only for Italy and Sweden.
It should be pointed out that smoking bans in Ireland are stricter than those implemented in Italy and Sweden: The Irish law actually ensures total protection against smoking in all enclosed workplaces and public places, whereas the Italian and Swedish laws promote comprehensive protection by allowing smoking only in separate ventilated smoking rooms. Given these differences, our estimates suggest that the impact of smoking bans is not necessarily higher where they are more severe.
Overall, the evidence presented suggests that the introduction of comprehensive smoking bans has (statistically) significant effects on perceived workers' health. Moreover, these results stress the relevance of enforcement practices to make comprehensive smoking bans effective. In this respect, the 20 According to official data, only 1.5% of the total inspections carried out by the police and other civil forces resulted in a violation of the current law (Gallus et al. 2006 ).
Italian case is a useful example: Although being historically characterized by a plethora of various smoking restrictions -which were never really fully enforced -the comprehensive smoke-free legislation recently introduced in Italy has been strictly enforced and widely complied with by people (Joossens and Raw 2007) .
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Robustness Checks
In order to test the robustness of our results, we performed a number of robustness checks. First, we verified whether our estimates were sensitive to the set of countries included in the control group. The model was reestimated excluding workers of one country at a time from the control group. The relevant Diff-in-Diff estimates (i.e., estimates of parameter β 3 , with corresponding 95% confidence intervals) are shown in Figure 2 . The corresponding excluded country is reported on the horizontal axis of each panel, whereas estimates are sorted in ascending order according to the overall score of the 2005 TCS referred to the excluded country. As it appears from the figures, overall our results do not appear to be much sensitive to the number and types of countries included in the control group. Furthermore, Diff-in-Diff estimates are not systematically influenced by the position held by the excluded country in the TCS [i.e., no statistically significant smaller (larger) effect is found when the excluded country scored low (high) in the 2005 TCS] . Second, the model was reestimated using as dependent variable other measures of work-related health, which should not be directly affected by changes in smoking bans at the workplace. More specifically, we considered two dummy variables measuring, respectively, work-related backache and muscular pains (in shoulders, neck and/or upper and lower limbs). If the introduction of smoking bans produces sizeable effects also on these job-related health problems, the robustness of our results in terms of causal effects of smoking bans (on both exposure to smoke and respiratory problems) would be weakened, suggesting the existence of specification errors or other confounding factors affecting our preferred outcomes (such as more general public health policies implemented simultaneously with the comprehensive smoking bans). The main results, reported in columns (1) and (2) effect is not statistically different from zero for either of the two alternative workrelated health measures considered. Finally, we exploited the previous waves of the EWCS to perform a sort of "placebo" test by pretending that the introduction of comprehensive smoking bans in the three treated countries happened between 1995 and 2000 (instead of between 2000 and 2005). We considered the 1995 wave as the pretreatment year and the 2000 wave as the posttreatment one, and we reestimated our model still considering Ireland, Italy and Sweden as our treated group (and the other EU-15 countries as controls). In this case, the finding that the artificial introduction of smoking bans produces significant effects on either the probability of exposure to smoke or the probability of declaring respiratory difficulties would suggest the existence of a different trend in these outcome variables for the treated and the controls even before the actual implementation of the bans, thus casting doubts on our identification procedure. The main results of the placebo test, as reported in columns (3) and (4) of Table 5 , support the reliability of our main findings: Diff-in-Diff estimates show no statistically significant effect of the treatment on either of the outcomes considered (see the estimated coefficient β 3 ).
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Discussion
Our preferred estimates point out that the adoption of national comprehensive smoking bans reduce exposure to smoke at work and work-related respiratory problems by, respectively, 1.6 and 0.6% points. These are rather sizeable effects compared to the means of the corresponding variables in the EU-15 countries 
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As a further sensitivity test, we pooled all the waves available and reestimated our model using the 1995 wave to additionally control for the pretreatment trend. Overall these new estimates confirm our main results and are available upon request.
22 Between 2000 and 2005, hospital discharges in the case of respiratory diseases increased in Belgium, Denmark, Germany, Spain, the Netherlands and Portugal. These data are downloadable from the public health section of the online Eurostat database.
reported in Table 3 : The estimated decline in exposure to smoke attributable to the comprehensive smoking bans, albeit smaller in absolute value than the estimated general declining trend (-7% points, see our estimate of β 2 in column 3 of Table 4 ) corresponds, in absolute terms, to around 8% of the 2000 mean value; the effect on work-respiratory problems represents around one-fifth of the 2000 mean value. Furthermore, these estimates are based on self-reported measures, and it is very difficult to assess their correlation with more objective health-related measures, such as hospitalization or death rates, also because they usually refer to different phenomena (generic respiratory problems in the EWCS survey, as opposed to specific diseases requiring hospitalization in official health statistics) and groups (employees aged 15 and over in the EWCS survey, the entire population in official health statistics). However, our results seem consistent with the few official statistics available: For example, official Eurostat data on hospital discharges by diagnosis (in terms of number of inpatients per 100 thousand inhabitants) show a 3.6% decline in the case of diseases of the respiratory system [group J of the 10 th version of the International Classification of Diseases (ICD-10)] over the 2000-2005 period in the EU-15; a larger decline is registered in two of the treated countries (-6% in Ireland, -4% in Sweden, -2.5% in Italy).
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Finally, our estimates refer to direct effects, but, as pointed out by few studies discussed in Section 2, smoking bans may sometimes produce unintended effects, which can partly offset their positive impact in terms of declining smoke exposure and improving physical health. In light of this evidence, we explore the hypothesis that comprehensive smoking bans may have unintended effects within the workplace.
For example, because smoking bans seem to improve work-related health, we should observe some effects in terms of declining absenteeism and related (positive) effects on firm productivity. Alternatively, the introduction of smoking restrictions within workplaces may increase the level of anxiety and irritability of workers used to smoke at the workplace, with (negative) effects on firm productivity and worse relationship with coworkers.
In this respect, we consider two new binary outcomes measuring, respectively, whether the worker has been absent from work in the 12 months before the survey for work-related health reasons and whether the worker declared to be anxious or irritable due to his/her job. Our main results on absenteeism and work-related mental distress are reported in Table 6 ; estimates from different specifications are reported in columns (1)-(3) (absenteeism) and columns (4)-(6) (mental distress).
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Overall our results suggest that indirect and unintended effects may be relevant, particularly those affecting work-related mental health. According to our estimates, the Diff-in-Diff effect on the probability to be absent from work for work-related health reasons is generally negative, but not statistically significant whole [columns (1) and (2)] with the only exception of Italy [column (3)]. Conversely, the estimated effect on work-related mental health problems is positive and statistically significant both for the treated group as a whole [columns (4) and (5)] and for each treated country [column (6)]. Overall, the introduction of comprehensive smoking bans increases the probability to report anxiety or irritability at work by more than 8% points, corresponding to around one-fourth of the 2000 value and partly counterbalancing the common declining trend [-13 .6% points, see β 2 in column (5) of Table 6 ]. These results indirectly suggest that the smoking bans had some spillover effects on smokers.
While largely overlooked in previous studies, comprehensive smoking bans may have adverse effects on workers' (mental) health at work, which in the short run may reduce the benefits from the reduction in (the probability of suffering from) work-related respiratory problems.
Concluding Remarks
In this paper we have investigated the effects of national comprehensive smoking bans on workers' perceived health with respect to exposure to smoke and presence of respiratory problems within workplaces. We exploited the fact that many European countries introduced, in recent years, comprehensive smoking bans to reduce exposure to tobacco smoke in public places and private workplaces, whereas others have not, to implement a quasi-experimental method (Diff-in-Diff approach) to evaluate the impact of such smoking bans on workers' health. Using comparable microdata for a large number of European countries with information on workers' perceived health (exposure to smoke and the presence of respiratory problems), we showed that the introduction of comprehensive smoking bans has a significant effect on workers' perceived health. Our point estimates suggest that 23 For each outcome variable, we report results obtained with different model specifications: no controls in columns (1) and (4), the complete vector of controls in columns (2) and (5) and estimates of heterogeneous effects in columns (3) and (6). Note: weighted estimates. Robust clustered standard errors in parentheses. **p<0.05; ***p<0.01.
countries that did introduce comprehensive smoking bans were successful in reducing both the probability of exposure to smoke and the presence of respiratory problems by, respectively, 1.6 and 0.6% points. These results are shown to be robust to the inclusion of a large set of country-level controls, as well as to a number of robustness checks. Differences across European countries suggest that the impact is not necessarily larger when the bans are stricter, as in the case of Ireland. Furthermore, regardless of their degree of strictness, smoking bans seem also to produce relevant indirect and unintended effects, some of which may offset the positive effects on workers' physical health. More specifically, we found an adverse effect on workers' reported mental health at work. In terms of policy implications, this result suggests that the introduction of smoking bans within workplaces should be supported by psychological counseling and treatment to help those workers who used to smoke at the workplace. An alternative way to assist individuals would be to develop appropriate information campaigns to complement smoking bans, such as publicizing health and productivity effects for both workers and firms.
However, our estimates capture only short-run partial effects caused by the introduction of comprehensive smoking bans. Long-run effects, particularly on "hard" measures of health such as hospitalization rates or death rates caused by tobacco-smoke-related diseases, may be very relevant, but they cannot be directly measured in our data and with the identification strategy implemented. Furthermore, our results do not rule out the possibility of substitution effects due to workers smoking less on the job but smoking more (or more intensively) during unrestricted time or in private places not covered by the new bans, such as their homes or cars. This issue deserves special attention in future research (and health policies) because substitution possibilities imply serious negative health consequences for some of the weakest groups in the population, particularly children and cohabiting old relatives. Finally, more research is needed on the role of the timing of introduction of smoking bans. For example in 2009, for the first time since the late fifties, Italy has registered a significant increase in smoking prevalence for both sexes with respect to the previous year, largely due to former smokers who relapsed (Gallus et al. 2011 ). This may be one of the effects of the economic crisis: recessions cause increasing levels of stress and depression, thus making it more challenging to successfully quit smoking and/or not to start smoking again in the case of former smokers. More research is needed on whether the effects of smoking bans are sensitive to the business cycle at the time of adoption. Number of ILO OHS conventions ratified at the national level (max=25).
